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Abstract

Objective: To observe the effects of sleep deprivation on depression and the correlation of Mine-
ralocorticoid Receptor (MR). Methods: The rats with chronic stress depression were divided into
control group, model group, western medicine group and sleep deprivation group. Weight changes
were measured weekly. The modified multiple platform method (MMPM) was used for sleep de-
privation. The abilities of spatial learning and memory were tested by Morris water maze experi-
ment. Western Blotting was used to detect the expression level of MR protein in hippocampus.
Results: Compared with the control group, the weight of the rats in the model group decreased
significantly (P < 0.01), the evading incubation period of the rats was significantly prolonged (P <
0.01), and the number of crossing the platform was significantly decreased (P < 0.01). The expres-
sion level of MR protein in the hippocampus was significantly decreased (P < 0.01). Compared with
the model group, the weight of the rats in the sleep deprivation group increased significantly (P <
0.01), the escape latency period of the rats was significantly shortened (P < 0.05), and the number
of platform crossings was significantly increased (P < 0.05). The expression level of MR protein in
the hippocampus was significantly increased (P < 0.01). Conclusion: Sleep deprivation can im-
prove the growth state of the rats with chronic stress and depression, improve the spatial learning
and memory ability of the rats, and its mechanism may be related to the hippocampal mineralo-
corticoid receptor pathway.
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B WEREEARRIZF B I FIAERRE AR B 55 2 52 8 R 5244 (Mineralocorticoid Receptor, MR) <
ik FIRSENMBEER R R, EBERTIE S AR RAE. BRA, A KERRIFH. &
JAMER R AEERN. BRI RN R 27 6 BEIRFF7E (modified multiple platform method,
MMPM). @I MorrisZK3k B SLI80 K 52818 22 31017 86 77347 MR - 12 Fi Western Blotting SZI8 8 7 K
i SHAMREAREKFE. £58: FAMEAMLE, HAAKRREAEERE TP <0.01), KEH
BRI R FZ LK (P < 0.01), BEBFEXREEEWD(P < 0.01), BIALPMREAREKFHEEE
TP <0.01), FEHEBHME, BERRFHRNREERERERMN(P <0.01), KRR R EE
H(P<0.05). BEFEXREEENIN(P <0.05), BLHALFMREHREKFHEE AP <0.01).
ghit: EEIRRIFR] IS B MBI R R R A KRES, RABREXRERSFEIMLZeET, HA
HAEFAPIHIF] B8 5K RS 3 L R R R H <.
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1. 5|

AR TUR I, 1S PEROEUR AR 2R i AR R BRI B B R R R, I BN EME . RERAEE L
J A 7752 51 R AAR 1 B R R [1] o FIARSE R — PP Wy S B BRI, s S5 i A
R, AFRREARESR—E R HHT, SARERGYT EE R OB MY N A . il
BB AR, (REMAAMI A, RPUECE BT MY R R BT I —. HREA]
MR FEANERAR, 290097 ROFR B R A, R R R [2]o A FE 4003 ik AR R 25 7 V2R e A A
K BRI L Bz i 182K 5244 (Mineralocorticoid Receptor, MR)FISAI K F el RERIVEIMLA], LLIE— B wF5e M0
PRI IR K A AR SR pLa], DA R AT et VR IT 7 58, R IRAMARAE B85 Ba T . #5H, TRt —LB i
A HMERIEHE SR .
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2. MB57E
2.1, SEHRIH

S 3% FH R Sprague Dawley (SD) KR, 8 JAlWS, fAH 250+ 109, 50 R, 4T b i e sSeish 4
HIRTEAT], LWL YIIES: SCXK(Y)2007-0005, i AHIFES: 2007000525946, F#@:
B 2R B LR B 2 O SE B B SPF R AAIFR = MEFR . AHIF 9T T e sh sl i 48 3R e SI256: sh e )
W2 ottt

2.2. FERFIFZAY

Anti-Mineralocorticoid Receptor antibody [H10E4C9F] (ab2774)%F Abcam A& . B-Actin (8H10D10)
Mouse mAb (CST: #3700); Anti-mouse IgG, HRP-linked Antibody (CST: #7076S)I4F CST A #]. HHZ4%THR
LG ER IR VG VT T (1 DU b e 4 o R 2 R S e fR AUt

2.3. SRR AR RIAHI AR R B A2 3T

S KT R BARTE RN AR SCHR3] [4], & Soks 50 R BENE SD KR T IEH TR BT T a7 14 (A
SKERFRON 0 ), (RS, KEEIR(E 5 R), ATRLE IR EMYUK, RN 4T 1% KETII%. /£
0 LTI, XFTE KREE/K 20 h, SRJEIEFAE 1 h PIxt 19088 K B, A HR i HOB KSR E A i
MR 40 H, FRREH AT 4 41 IEF 4L, IARARRAL, PUZG4L, EHRRISFAL. BR 1 IEFXIRALS,
HA 3 HARR AL TA T T MR 21 R BARRIAHK(8 min). £E/K(20 h). [FZEMAFR(16 h). &
BOBEI(12 h) TR0 h). 45 FEMIARJE (16 h)MUSCE (7 h)554%, RERFENLZHE Lk 1 ALK
RT3 P SER AR 8 T R R A sh Y se e =T, S 79%RH, =i 22°C, HRERDL

AN

2.4, L KR BERR RT3

K B £ 4 BENR #1252 (modified multiple platform method, MMPM)#£47 96 h BEHRFIZF[5]. 525
FHEIE: K 153 cm x 52 cm x 52 cm, KEEWIHE AR 10 N6, BN/NFEE B 6.5 cm, &5 15cm,
PRI Z) 15 em, KRR IKEFEE AT | om, AKIRAREE 22°C + 2°C, KIETRERA KM Y]
HESEIG KRR . KRRATEFE A HEiEs), 2 N s IR FEAR (rapid eyes movement, REM)#IT, KR
G2 R, BT PN, KERIR A2 0k 25 P4 fl K Pt B, AT 7= A2 REM BEE AR 3357 2808

2.5. KR ZEF S)iBIZ6E S14am
K F Morris 7K 2K 8 5286 5% K BR 25 10] 22 318 1268 J13 T IR [6] .

2.5.1. EAfITSER

FEASTRIFENI R, 8 Morris ZKEREIIZRSEE KRR 3 Ko MR RRIEIE 4 DRI, WM& RIRF
ATEER K, AR 5 min, HHEHLE SERERC TR BN K G $RB°F 6 A bk i 7] B0 6B AR 0 Ik
BEZH. KRAE 90s W EIF &, RAGET & LR 4s. KRG EF G ekt (et 90s, sk H 4T
Kil. W90 s IRIKEIT &, HLRHE K KRG L FEME 10 s HEBRIHC N 90s. LAPYAS 5 PR ki
TERIA R AR I AE LR BRI 3] &S

2.5.2. BS[EFRZRSLI
TESE N AT IR EE R 2R — R A — I A 3E AT S AR R 5286, WP E, BREMNE | RIRAK &K
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AR, 8% 90 s KRR -1 6 1M 25 & RIRAIREL. I 1E) B 20 LU S B R K B iR A2 st
2.6. SERARBYSTE. HREHRIMM

PR 5, IR AR AR RAE T 254, 1% 26 AF TR, 782541 AR P VT ¥ 2.2 mg/kg,
LIRER, HEEEHER 3 JA[7]. MEIRRIFA, FESCIRAHAT, RAMR 21 6K LT 96 h BEIRRIE

KIS A R SO R I L B 22 AN R SRR (40 mg/kg), IR SIAKEUM 5 mL 2 B4 ike
T, BOBCE, REEOE TR BULE, Bk, YIRS, R EH R 2 R A R, BY
WX AR A 22 i FE IRURMERE 7 T B R B A B AN IR 2 24 ) 0.9% AL BN M e 1, 20 B9 i iig S 2H 41,
BT AE-80C IRA7 % HI[8].

2.7. Western Blotting Z B

W5 SIZI6 448 o BURE B K R T 4 444 10 mg/100pL BN Western 40 i 2@ b, i T4 4R 1 oy
5 12,000 r/min fIlIEES.C> 5 min, HUEJEW; SR BCA VENEE FIHE, 95°CAEMAHE, SDS-PAGE
BECHLIK, WRAENZ 80 V, 30 min F143 B 120 V, 90 min; 300 mA %3] PVDF JIE |, 5%t g 0k
i1 60 min; F—H1 4CiER, HRPFRCH —PiERIFE 2h, ECL B, EUESHT. SH Image J 7 #T4K
o HT i s 3 8]

28. GitEHE

Sz 2 U MO AN B o, SEBe MR L X +S i, H SPSS16.0 Gt /Wi AT i b B, %
O ] A P B R 27 220 H7, LRI L t . UL P < 0.05 A RAFEES 2 X, P<0.01 N
BRI,
3. R
3.1 BIHAKREAENTHFR

N T B R BRI S8R SR B RORAS B2, s R SRR JA O AR B AT St i, 45 SR ]
1R SR RABR . 2 AT R A St 2257 (P > 0.05). BRI LS, 5IEFXHA
FHECER, BRI K SR 2 AR T IR (P < 0.01). SBERYLH LA, 7 25 98016 VT 2 K BRI 4k 334 o L
A RFR G2 7 (P < 0.05, P < 0.01); 117 FERRSKI ALK BAE S 3 J8 45 U (K 52 th & 25 18 (P < 0.01)
PEZSRIETT I I TREIRRISFZH(P < 0.01). LA ERSEIGSS R, 18 1 ROSORIHORT SR B A K
AR, R ELAE R 25 B T4 T A8 2 ST K B 7 245 907G T AT B R < 220 W] DA S KR 2R
W3, HERFRT).

3.2. BEXWAXRZEFIMBIZENNERTL

I Morris KRS S8, FRATDWEE 1A R S804 K B A3 ) ST R AZ RE T AR A I 0, 45 R n &
1PoR: AEENAUAT SRS, [RLIE 50 HR A AH B, AR 2H K Bt Ay b e AR U [ 2. 25 A2 (P < 0.01)
IR ZH LA, 7 24 2 K B PR b e s R U A ) 2 35 4 (P < 0.01),  BHEHER <5 2HL DK B PRy b e AR S ) )
Fegifi, BAGHA2R(P < 0.05). {EZS YR HIRATAIL, FIXHRAAHECEL, BRI K B A0 e Bk
T B RBOR /D (P < 0.01). [AIBRIALELEL, P 2520 KRR ST & OR8N (P < 0.01),  HEARSKI<F
KR IEE - & BRI R I, BB Guit 22 (P < 0.05).  HEHR 2K R P50 © JCHR] 76 24 4 AH
bt WA G 2R (P > 0.05). A SRS 45 SRR HIE I A MEBURIEOR i SEO8 K B 22 8] 2 S Az se 7, A
BRI AE /A 22 o MENRSIZE RT LA SO FR Sk N2 i 5 0 K B 2 ) 2 2] AR AZ RE A0 B
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e SRRALE: *P <001, “P <005 GEAMILE: 4P <001 SPEAALLE: °P<0.01.
Figure 1. Weight changes of rats in each experimental group
1 BEXWAKRREELTL

Table 1. Effects of sleep deprivation on learning and memory in depressed rats
= 1 BERRRIXHMEMRE KR F SJI2IZ RE 18IS

415 % HEIBEVE R (s) W5 65 TR B
of HR 41 10 13.77 £ 2,50 7.10£1.45
itk 10 27.69 +2.08* 25+158*
iz 10 18.43 £0.5* 5.4+1.26%

I R 0135 4. 10 22.56 +1.51°* 42+181°

e SRR ILE: *P<0.01; SEEALE: *P<0.01, “P<0.05; S5FZAILE: *P <0.05.

3.3. ERFIFFHIMREARE D E KRR Z RN

T R BEIRFZF VR TT AR SR E LI, FRATCASE R U 2 A RN A, AN R IR 341 S 0 1
N7 AT AR R K BRI Bh B T 2 AR IS . Western Blotting S5 K i 2% 25k i i 2 41 43 b £ e
JRBER AR B, kg R 2, & 3 Fros: [FIXSHRAHAH LU, MERYZH 3k B TR S AR 3k
AP R B (P < 0.01), [FIBEAYZEAH LU, 176 24 4 R R AR 301 <5 20 26 B2 o B3R S AR (1 3R IA 7K S 35048 2
FE (P < 0.01). 45K RERR R SF R LAd T 52 ma i B 55 Je B R S R AR A .

& @ ¢ &

MR

E — A —
p-Actin W‘

Figure 2. Expression of MR protein in hippocampal tis-
sues of rats in each group
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Figure 3. Semi-quantitative analysis of MR protein expression in hippocampal
tissues of rats in each group

3. HEKRREDELRA MR EAKGFEE S

4. #ig

B LU R PRE R R, w4 H R BEL, ANIMAE TR, AWM. X — R85
SN, SECT FACEE il R AR R NBOZAE Bk SAREE OO I A [ AR A5 A R A 2 )
e AR E B 2 —[9]. BT, FARERRE AT R, ARSI IR A, BA 1iRIT
FERSCRANERAR, G A A RN . Fik, FIRESIGE. 2aeLRlERNEGET ke a
HBEIEAR R L.

SCHRBIF 7R T FEAR 3435 7T AZE 24 h PIPRSdURSEDTIARI RO, X — R L bl Al 25k sketle, I H
WEAR R S5 TV i e e s TP 259, WA sRWER, 2 BT Rt |2 m i T M minEz
—[10]. HEHRFILFITES, REM BEIRRFIZE 52 EIRRIFRORARIT, AR, AZEK[11]. AT
i, BERR G ST HARE,  HANCEIR A R 2 il % AT 15 40%~60% [12]. Boland EM %5i@id Meta 73
AT R I R IR 1) S5 X HVAIRIIE (19 S2 A 232 9 45% [13]0 X B SR (1410 78 R BN, BEHIRRI S ] LA 32 3 i A 2
HRRMERIES), AT NSRS . A8 ST I, 8P ROERT PG| K BRAAe:
TN, BERRFIZE AE08 CCE 12 M SO OT | RS A AR IR, P2 SO0 R U AR KRS . IR LA, AR
ZF RE B AR AR B PR B SR S5 (1) 1, P < 0.01).

- H Duman S5 [15]52 i S & R AR50 S5 HARAE R TR ALHIAE OC &R e I 0 155 46 A 2 )42k
NEE, R EE SR R I A . WEAUR I, IAICAE S A S AR R R A )
He 5 SEAE Y B ) S IE AR OC[16]. FRATETE Morris ZKRK B Seibt R T, S e, BEIR G40 K
AL PR 8 TS AR SIS [B] W R 4 4 (P < 0.05), KB FESER-T & B R 3 1 n(P < 0.05), [P ZG4HAHEL, A
GuitEZER (P > 0.05) (% 1), X—45RRM, BEIRFIZF T DACSE o i M 0 SOBORITES | S ) oK B 25 1] 2 =)
A2 e R %

HE IR R L6 7 SARIE AL K 2 5P i . Bk BEAR YT DA AP & nT B M S R 3R AR OC[17]. T
i - Tk - B _E iR 3 4l (hypothalamic-pituitary-adrenal axis, HPA %) 7e i ot A% o 21 5 5 R 1 1
HPA Hli i) T BE U HIARAE B (0 AR LA 2 —[18] 0 181k SO AT LAGE HPA il (37508 7 Jo 8 25 0 b
W2, PG PN IR R 5T R BB S RE TR N, RN R TR S AR I A R 2 BB, B0 A
JRINAE 2 BT . R IR 38 B B R RS2 Ao HPA il o E I S 3 A= HPA Hih
Dife 2 AL[19]. BEATSEORFL, 0T T-HIAIAE T BEATL] B4R N A0 45 . 5 i B o el R A S, i Eh & o)
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FE %

B GBI AR S . MR RE D e, 5 IR S5 R DA O )i ) 6 B R 32 4k
W S G ARG R A R SRR BRI . I, Dy 7 ERFUIS IR RIS | RS A HAIAE LA K i e R <
T TP i 5 3 B TR AR IR OGN R, BT I SRS I 1 K B it 5 R B PR AR A 1
Dlo WIALERRIL T, M VERN RS E A A R K e £ BB B S AR RiA 4 2% F (P < 0.01),
T HE SR < P LA 2B ISR R K B o e B R S2 AR R 3R K (P < 0.05) (K 2, 14 3).

I LIS FEAE SRR LK 1, BEARSE T DA A8 2 SR B K R A RS el
AR SR 2 18] 2 I ACAZRE ST, I HLHAE FILAI AT RE 55K B 5 26 B2 LR AR IR %

5. &

LR RN, PR B I e PR 05 | RS A3 B AL R] BE-5 1 1 2k B R SRR AR AR G, AR
ST I S R SRR AR, REIM AR MR, TR BE ST IS H . % T BRI RT3
I A S B R SRR PG TR A LI 75 25— P IR A I

E&mB
FEEE BHLT A 53 BRI B B 22 AR 1000 H (2017R1035-3, 2017R1035-5).
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